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Preface 


This hardware installation guide contains instructions on how to install the 
DECrepeater 200 unit and also includes procedures to verify its operation. 

The only tool used for installation is a phillips-head screwdriver. 

Intended Audience 

This document is intended for the hardware installer and the system/network 
manager. 

How to Use This Guide 

Chapters 1, 2, and 3 provide a functional overview of the repeater and the in¬ 
stallation process including important site preparation information. Read these 
chapters before installing the repeater. Chapter 4 provides the procedures to in¬ 
stall and verify the repeater. Chapter 5 provides procedures in the event that 
problems are encountered during installation. An appendix is included that con¬ 
tains repeater product specifications. 

Structure of This Guide 

This guide contains five chapters and one appendix, as follows; 

Chapter 1 Introduces the repeater from a fimctional point of view. 

Chapter 2 Describes the contents of the shipment and provides instruc¬ 

tions for getting help if the shipment is damaged. 

Chapter 3 Discusses important site preparation information that must be 

considered before the installation. 
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Chapter 4 


Provides illustrated procedures for installing and verifying the 
operation of the repeater. 

Chapter 6 Provides help in isolating problems that can occiu* during the 

installation and provides procedures to correct them. 

Appendix A Lists the repeater’s product specifications. 

Related Documentation 

Additional information can be found in the following documents. Ordering infor¬ 
mation is provided at the back of this guide. 

■ DECrepeater 200 Problem Solving (Order No. EK-DEREN-PS) 

The DECrepeater 200 Problem Solving manual is used by field service rep¬ 
resentatives to isolate problems and to replace defective field replaceable 
units (FRUs). Instructions for troubleshooting and removal and replacement 
of FRUs are included in this manual. 

■ DECconnect System Planning and Configuration Guide (Order No. EK- 
DECSY-CG) 

Contains pl annin g requirements and guideUnes for configuring DECconnect 
networks and networks that use DECconnect products. This guide also con¬ 
tains detailed product information for all DECconnect System components. 

■ DECconnect System Facilities Cabling Installation Guide (Order No. EK- 
DECSY-FC) 

Describes the steps and procedures for properly installing Ethernet coax¬ 
ial, twisted-pair data and voice, ThinWire and fiber optic cables within a 
DECconnect System site. This includes installation procedures for devices 
directly related to the facilities cabUng (such as transceivers and wallboxes). 

■ DECconnect System Satellite Equipment Room Installation Guide (Order 
No. EK-DECSY-SR) 

Describes the steps and procedures for instaUing the DECconnect System 
Satellite Equipment Room (SER) active and passive equipment and cables. 

■ Networks and Communications Publications Documentation (Order No. EK- 
NACPD-RE) 

Lists the title and order number for each pubHcation associated with Digital’s 
Network and Communications products. 
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Overview of the DECrepeater 200 


1.1 Introduction 

The DECrepeater 200, also referred to as the repeater, is designed to comply 
with IEEE 802.3 specification and is compatible with Ethernet V2.0 specifica¬ 
tion. The repeater is used to interconnect, via transceivers 8md transceiver ca¬ 
bles, LAN segments of a lObaseS coaxial cable to another lObaseS coaxial cable 
or to a fiber optic cable. Two versions of the repeater are discussed in this guide: 
the local version and the remote version. 

The local repeater is used to connect two standard thickwire Ethernets, or two 
IEEE 802.3 lObaseS coaxial cable LAN segments. 

The remote repeater is connected to a coaxial cable on one side that is connected 
to a standard Ethemet/802.3 LAN segment. On the other side it is connected to 
a fiber optic cable that can be connected to another repeater or bridge. 

A repeater retimes, ampUfies, and repeats all signals it receives from one coaxial 
cable segment and passes the signal to the next segment. 


The repeater can be installed in a variety of environments, including offices and 
computer rooms. The unit can be placed on a desk, table, or can be mounted in a 
standard 19-inch RETMA (Radio Electronic Television Manufacturers Association)* 
rack cabinet or SER (Satellite Equipment Room) rack. 

A wall/partition mounting bracket kit (Order Code H039) can be ordered to sus¬ 
pend the unit from partitioned office walls. 


* RETMA racks are standard-sized cabinets that are used by Digital Equipment Corporation and by 
other major manufacturers of electronic equipment. The cabinet rails, mounting hole patterns, and 
spacing conform to international standards that allow compatibility with products manufactiued 
by Digital and by others in the industry. 
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Repeater operation is transparent to other nodes on the LAN and no special soft¬ 
ware is required on any node. 


1.2 Repeater Versions 

There are two versions of the DECrepeater 200 product: one local and one re¬ 
mote. The local version has two models and the remote version has four. Each 
version is described in Table 1-1. Both versions have the same front panel as 
shown in Figure 1-1. Port B on the I/O backpanel is different for each version 
and is shown in Figure 1-2. 


Table 1-1: Versions of the DECrepeater 200 


Version 

Model 

Description 

Local Repeater 

DEREN-AA 

DEREN-AB* 

The local repeater connects lObaseS coaxial cable seg¬ 
ments separated by 100 meters (328 feet) or less. 

The distance from the repeater to either segment 
cannot exceed the maximum allowable transceiver 
cable length of 50 meters (164 feet). Two transceiver 
cables provide the maximum distance of 100 meters 
(328 feet). 

Remote 

Repeater 

DEREN-RC 

DEREN-RD* 

DEREN-RP 

DEREN-RQ* 

The remote repeater connects a segment of 10base5 
cable to a fiber optic link. A fiber optic cable is used 
to connect two remote repeaters, or to connect a re¬ 
mote bridge and a remote repeater. When connecting 
two remote repeaters, the fiber optic cable can be up 
to 1000 meters (3281 feet) in length. When connect¬ 
ing a repeater and a bridge, the fiber optic cable can 
be up to 1600 meters (4920 feet) in length. 



The fiber optic interface of DEREN-RC/RD is de¬ 
signed to comply with IEEE 802.3 FOIRL specifica¬ 
tion, whereas the fiber optic interface of the DEREN- 
RP/RQ is designed to comply with Ethernet V2.0 
specification. DEREN/RP-RQ is backward compati¬ 
ble and should be used only for a fiber optic link with 
DEREP, LAN Bridge 100, and LAN Bridge 160 prod¬ 
ucts. See Table 1-2 for allowable repeater and bridge 
connections. 

* Power cord not supplied, voltage select switch factory set for 240 Vac operation (refer 

to Table 1-2 to order power cord). 
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Table 1-2: Allowable Repeater and Bridge Connections 


DEREN- DEREN- OEBAM- 

RC/RD RP/RQ RC/RD DEBET<R DEREP-R 


DEREN- 

RC/RD‘ 

Yes 

No 

Yes 

No 

No 

DEREN- 

RP/RQ* 

No 

Yes^ 

No 

Yes 

Yes 

DEBAM- 

RC/RD 

Yes 

No 

Yes 

No 

No 

DEBET-R 

No 

Yes 

No 

Yes 

Yes 

DEREP-R 

No 

Yes 

No 

Yes 

Yes 

^The fiber optic link of DEREN-RC/RD repeaters is designed to comply with IEEE 802.3 
FOIRL specifications. 

^The fiber optic link of DEREN-RP/RQ repeaters is designed to be compatible with 
Ethernet V2.0 specifications. 

^For a fiber optic interrepeater link, DEREN-RC/RD is the preferred solution. DEREN- 


RP/RQ should be used only for a fiber optic bridge-to-repeater bnk with DEREP, LAN 
Bridge 100, and LAN Bridge 150 products. 
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Figure 1-1: PECrepeater 200 
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Figure 1-2: DECrepeater 200 I/O Backpanel 


LOCAL REPEATER 
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1.2.1 DECrepeater 200 Compatibility 


The DECrepeater 200 cannot be used as a standby repeater in any repeater con' 
figuration. See Table 1-2 for allowable remote configurations. 

1.2.2 Country Power Cords 


The DECrepeater 200 unit requires a power cord specific to individual countries. 
Order codes for country-specific power cords are provided in Table 1-3. 

Table 1-3: DECrepeater 200 Power Cord Order Codes 


Option 

Order Code 

United States, Canada 

BN20A-2E‘ 

Japan 

BN20B-2E 

Australia, New Zealand 

BN20C-2E 

Belgium, Finland, France, 
Norway, Spain, Sweden, 

West Germany, Holland 

BN20D-2E 

Ireland, United Kingdom 

BN20E-2E 

Switzerland 

BN20F-2E 

Denmark 

BN20H-2E 

Italy 

BN20J-2E 

India, South Africa 

BN20K-2E 

Israel 

BN20L-2E 

‘Supplied in shipping box with each DEREN-AA/RC/RP only. 


1.3 Features 

The following is a list of repeater features: 

■ Repeaters contain an internal self-test feature that simpHfies fault isolation. 

■ The fiber optic interrepeater link can be used between buildings, under¬ 
ground, and in harsh environments. 

■ The repeater stops repeating to faulty segments until faults are corrected. 

It then resumes normal signal transmission. 
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■ Diagnostic Light Emitting Diodes (LEDs) located on both local and remote 
repeaters assist in network troubleshooting. 

1.3.1 DEREN-AA/AB 

In a 10base5-to-10base5 configuration, the repeater comes with two AUI ports. 
The AUI port is Ethernet compatible and is designed to comply with IEEE 802.3. 

1.3.2 DEREN-RC/RD/RP/RQ 

In a 10base5-to-10base5 configuration, the repeater comes with two different in¬ 
terface ports. Port A is an AUI port and Port B is a fiber optic interface. The 
fiber optic interface allows repeaters to connect to a fiber optic cable. Appendix A 
lists the fiber optic specifications. 

NOTE 

The fiber optic interface of DEREN-RC/RD is designed 
to comply with IEEE 802.3 FOIRL specification, whereas 
the fiber optic interface of the DEREN-RP/RQ is designed 
to comply with Ethernet V2.0 specification. DEREN/RP- 
RQ should be used only for a fiber optic link with DEREP, 

LAN Bridge 100, and LAN Bridge 150 products. See 
Table 1-2 for allowable repeater and bridge connections. 


1.4 Self-Test 

The repeater self-test is performed at two levels: off-line and on-line. Both are 
discussed in further detail below. 

1.4.1 Off-Line Self-Test 

While performing off-hne self-test, the repeater does not repeat packets from one 
port to the other port. The TEST LED stays lit while off-line self-test is running. 
If a fault is detected, the FLT LED lights and the TEST LED remains lit. The 
repeater cannot be on-line under this condition. 

The off-hne self-test is performed under the following conditions: 

■ POWER UP - Internal self-test is automatically performed when the re¬ 
peater is powered up. All internal logic is tested including logic on the Port 
B fiber optic module on remote repeaters. Internal self-test does not require 
loopback connectors or connection to a working media. 
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■ TEST SWITCH - Both internal and ejcternal self-test are performed when 
the TEST switch is momentarily pressed and released. External self-test 
also tests the transceiver interface and it’s associated circuitry for Port A 
and for Port B. The external loopback of encoded data is first verified on 
Port A and then on Port B. Test results are observed by noting the condi¬ 
tions of the LEDs on the repeater I/O panel. 

1.4.2 On-Line Test 

The repeater goes on-line to function as a normal repeater after it has success¬ 
fully completed the off-Hne self-test and no faults are detected. The on-line test 
monitors and responds to fault conditions in the normal repeater mode. If a 
fault is detected; the FLT LED lights, the TEST LED remains off, and the re¬ 
peater tries to function as a normal repeater. If the FLT LED lights, the TEST 
switch is pressed to determine if a hard failure occurred. Faults detected with 
on-line test probably result from transients emd running the off-hne self-test will 
show that no hard faults have occurred. Transient faults can turn the FLT LED 
on, but they do not permanently interrupt repeater operation. 

In a remote repeater network, both repeaters must have self-test invoked indi¬ 
vidually. 


1.5 Repeater Configurations 

The following sections provide examples of configurations that utilize both ver¬ 
sions (local and remote) of the repeater. Chapter 3 of this guide describes the ca¬ 
bles that are available to support your configuration and also provides cable con¬ 
figuration rules for their use. For more information about configuring repeaters 
and LANs, refer to the DECconnect System Planning and Configuration Guide. 

Some rules to keep in mind when configuring the repeater include: 

■ Repeaters connect lObaseS LAN segments with a maximum of 500 meters 
(1640 feet) per segment. 

■ A maximum of four repeaters are used to connect five segments of a LAN. 
Of the five segments, a maximum of three can be lObaseS coaxial segments. 
This rule applies to local and remote repeaters. 

The maximum length of a LAN using remote repeaters depends on whether two 
" or four repeaters are used, plus the length and tjrpe of fiber optic cable used to 
connect the remote repeaters. Refer to Section 3.2. 
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1.5.1 Local Repeater Configuration 


Figure 1-3 shows a local DECrepeater 200 connecting two LANs that are sep¬ 
arated by fewer than 100 meters (328 feet). This is the maximum combined 
length of the local repeater’s transceiver cables, each of which can measure up 
to 50 meters (164 feet). 

Figure 1-3: Local Repeater Configuration 



LKG-1943-88 
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1.5.2 Remote Repeater Configuration 

Figure 1-4 shows two remote repeaters connecting two LANs by means of transceiver 
cables and a fiber optic cable. The fiber optic cable connects one remote repeater 
to another remote repeater. The fiber optic cable can also be connected to a re¬ 
mote bridge instead of another remote repeater. ’ 

Figure 1-4: Remote Repeater Configuration ^ 



LKG-<5404-89A 
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Contents of Shipment 


A single DECrepeater 200 shipment consists of one or more boxes depending 
on what was ordered. Each repeater ordered is individually packaged. Check 
to make sure you received all your ordered equipment. Check the shipment for 
damage and missing parts. In case of damage, contact your deUvery agent and 
your Digital sales representative. In case of missing parts, contact your Digital 
sales representative. 


NOTE 

A power cord is not supphed with the DEREN-AB/RD/RQ 
repeaters. 

Figure 2-1 shows the contents of a typical shipping carton. 


V,- 
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Figure 2-1: Shipping Box Contents 



DECrepeater200 




POWER CORD 
(U.S. ONLY) 



LOCAL REPEATER 
LOOPBACK CONNECTORS 



DEREN-RC/RD 
LOOPBACK CONNECTORS 
AND ATTENUATING SPACER 
ACCESSORY KIT 


DEREN-RP/RQ 
LOOPBACK CONNECTOR 
AND ATTENUATING SPACER 
ACCESSORY KIT 



MOUNTING BRACKET SCREWS MOUNTING BRACKETS 

LK0^405-89A 
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Site Verification 


3.1 Piacement of the DECrepeater 200 

The DECrepeater 200 can be placed in various locations, including offices and 
computer rooms, as long as the environmental requirements are met (refer to 
Appendix A). 

3.1.1 Office Location 

Allow 15 centimeters (6 inches) of airspace around the repeater’s air vents and 
place the repeater on a desk or table that is at least 45 centimeters (18 inches) 
above the floor. This allows adequate ventilation for cooling fans and reduces 
exposure to excess dust from foot traffic. 

NOTE 

A wall/partition mounting bracket kit is available from 
Digital that allows you to suspend the repeater from par¬ 
titioned office walls. Installation instructions are pro¬ 
vided with the kit (Order Code H039). 

3.1.2 Rack Mounting the Repeater 

The repeater can be rack mounted in a standard rack cabinet. Installation in¬ 
structions are provided in Chapter 4. 

3.1.3 Sateiiite Equipment Room (SER) 

The SER is a component of Digital’s DECconnect System. It provides a central 
location for communications devices. The SER cem be configured as the center of 
a stand-alone network and provides a base from which to expand as network re¬ 
quirements increase. If you are installing the repeater in such an environment. 
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or as part of a DECconnect System installation, refer to the DECconnect System 
Planning and Configuration Guide. 

3.2 Cable Configuration Rules 

Ensure that the transceiver cables, fiber optic cables, and the repeater power ca¬ 
ble do not exceed the maximum lengths described in Table 3-1 and in the config¬ 
uration rules that follow. 


Table 3-1: Maximum Cable Lengths 


From 

To 

Maximum 

Cable Length 

Cable Type 

AUI Cables 




Transceiver 

Repeater 

50 m (164 ft) 

See rules 1 to 4 

BNE3X’XX* 
transceiver cable 

Transceiver 

Repeater 

12.5 m (41 ft) 

See rules 1 to 4 

BNE4jc-xai:* office 
transceiver cable 

Fiber Optic Cables 



Repeater 

Repeater 

1 km (3281 ft) 

See rules 1 to 6 

Fiber optic cable 

See Appendix A 

Repeater 

Bridge 

1500 m (4921 ft) 
See rule 5 

Fiber optic cable 

See Appendix A 

Power Cable 




AC Power 

Repeater 

1.8 m (6 ft) 

Repeater power cable included 
in shipment with DEREN- 
AA/RC/RP models 


*BNE3s:-a:a: transceiver cable and BNE4x-aMc office transceiver cable can be intercon¬ 
nected. However, the cable attenuation (signal loss) for the office transceiver cable is 
greater than that of BNESac-xr transceiver cable by a factor of four. For example, 2 me¬ 
ters (6.6 feet) of office transceiver cable is electrically equivalent to 8 meters (26.2 feet) 
of BNE3x-xr transceiver cable. 


Basic configuration rules: 

1. If the repeater connects to an IEEE 802.3 transceiver, such as the H4005, 
the transceiver cable must be an IEEE 802.3 compliant transceiver cable 
(BNE3H/K/L/M or BNE4C/D). The H4005 must have heartbeat disabled. 
Refer to the H4005 Installation Card to disable heartbeat. 

2. If the repeater connects to an Ethernet transceiver, such as the H4000, the 
transceiver cable can be either Ethernet or IEEE 802.3 compliant. 
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3. IEEE 802.3 transceiver cables and Ethernet transceiver cables cannot be 
interconnected. 

4. Maximum length for the transceiver cable cannot exceed 50 meters (164 
feet). 

5. If remote (fiber optic) repeaters are used, they can be used in one of two 
ways: 

■ Repeater-to-repeater appHcation: Two remote repeaters are joined by 
a fiber optic link. Each repeater is connected to a separate standard 
baseband Ethernet segment via transceiver cable and a transceiver. 
Maximum length of the fiber optic link for one pair of remote repeaters 
is 1 kilometer (3281 feet). If two pair of remote repeaters 8u*e located in 
a series, the total length of fiber optic cable must be less than or equal 
to 1 kilometer (3281 feet). 

■ Bridge-to-repeater application: One remote repeater is joined to a LAN 
Bridge by a fiber optic link. The repeater and the bridge are connected 
to separate standard Ethernet segments via trsmsceiver cables and 
transceivers. Maximum length of the fiber optic link between a single 
repeater-to-bridge application is 1.5 kilometers (4921 feet). 

6. The minimum cable plant loss must be met or the attenuating spacer pro¬ 
vided must be used on the transmit connector to attenuate the signal. Refer 
to Chapter 4 for installation details. Table 3-2 below details the minimum 
loss requirements. 

7. DECrepeater 200-to-DELNI configurations are not supported by Digital 
Equipment Corporation or IEEE standards. 


Table 3-2: Minimum Loss Requirements 


Fiber Size 

DEREN-RC/RD 

Minimum 

Attenuation 

DEREN-RP/RQ 

Minimum 

Attenuation 

50/125 

N/A 

N/A 

62.5/125 

N/A 

1 dB 

85/125 

N/A 

3 dB 

100/140 

4 dB 

4 dB 


Site Verification 


3-3 







3.3 Preinstallation Checks 

Before beginning the repeater installation, use the following checklist to ensure 
that site preparation is complete: 

■ The appropriate baseband network interface is installed, i.e., H4005 and the 
required transceiver cabling is in place, tested, and tagged. 

■ The fiber optic cables (if required) are installed, certified, and tagged. 

■ The DEREN-RC/RD repeaters use ST-tjq)e connectors. The DEREN-RP/RQ 
repeaters use SMA-type connectors. 

■ The wall/partition mounting bracket kit is installed (if required) as de¬ 
scribed in the kit documentation. 

Suitable Enviromnent 

The items listed in this checklist must conform to the specifications described in 
Appendix A of this guide. 

■ The power outlet matches the power requirements of the repeater you or¬ 
dered and is within 1.8 meters (6 feet) of the installation site. 

■ The temperature, altitude, and humidity ranges are correct. 

■ The space is adequate for ventilation and for maintenance access. 

■ The location is at least 45 centimeters (18 inches) above the floor surface. 

3.4 Service 

Your repeater includes a 1-year Digital warranty. For on-site and/or extended 
warranty information, contact your Digital sales representative. 
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DECrepeater 200 Installation 


4.1 Introduction 

This chapter explains how to install, power up, and verify the operation of the 
DECrepeater 200 unit. Before you begin these procedures, read and follow the 
instructions in Chapter 3. 


WARNING 

To avoid bodily injury or damage to the equipment, DO 
NOT connect the repeater power cord until instructed to 
in the following procedures. 


4.2 Verifying Switch Settings 

The DECrepeater 200 unit is shipped from the factory with all switches preset 
for basic repeater operations. The following sections provide information for veri¬ 
fying and resetting the switches (if necessary). 
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4.2.1 Verifying the Voitage Seiect Switch Setting 


1. Locate the removable voltage label on the repeater I/O panel. 

Note the operating range indicated by the arrow on the label. This is the 
factory-set operating range of the repeater. 



2. Peel the voltage label from the repeater, exposing the voltage select switch. 

Verify that the voltage select switch is set to the operating range indicated 
by the label, and that this is the correct setting for your power source. (See 
your electrician if you are not sure.) 
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3. If the voltage setting is not correct for your power source, set the voltage 
select switch to match the power source voltage. 

CAUTION 

An incorrect voltage setting can damage the repeater. 
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4.2.2 Verifying the Remote Repeater (DEREN-RC/RD) Optical Idle Switch Settings 

If you are installing a DEREN-RC/RD model, check to see that the optical idle 
switches are set as shown in Figure 4-1. 

NOTE 

The switches on the DEREN-RC/RD unit (or Digital de¬ 
vice) at the other end of the Unk must edso be set as 
shown in Figure 4r-l, that is, both switches are OFF (up). 

If you are connecting the DEREN-RC/RD unit to a non- 
Digital 802.3 compliant device, set switch 1 OFF (up = 

OFF) and set swdtch 2 ON (down = ON). 

Figure 4-1: Verifying the Optical Idle Switch Settings (for DEREN-RC/RD Units 
Only) 


^ I UP = OFF 
g j DOWN = ON 
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4.3 Placement of the DECrepeater 200 Unit 


The DECrepeater 200 unit is housed in a plastic enclosure that allows for place¬ 
ment on a table or desk. The plastic enclosure can be easily removed for mount¬ 
ing the unit in a standard 48-centimeter (19-inch) RETMA rack cabinet (rack 
mounting brackets are provided). An optional kit (Order Code H039) is available 
for mounting the repeater on a partition without removing the plastic enclosure. 
Installation instructions are provided with the installation kit. 

CAUTION 

Whichever installation you choose, allow a minimum of 
15 centimeters (6 inches) clearance around the repeater’s 
air inlets and outlets to ensure optimal air flow. 

NOTE 

Always place the repeater so that the I/O panel is visible. 

This allows you to monitor the repeater status LEDs. 

4.3.1 Table Top Installation 

Do not remove the plastic enclosure when installing the repeater in an office en¬ 
vironment. Allow 15 centimeters (6 inches) of airspace eiround the repeater’s air 
vents, and place the repeater on a table or desk that is at least 45 centimeters 
(18 inches) above the floor. This allows adequate ventilation for cooling fans and 
reduces exposure to excess dust from foot traffic. 

4.3.2 Rack Mount Installation 

Rack mounting requires removal of the repeater’s plastic enclosure. 

To rack mount the DECrepeater 200 unit, proceed as follows: 

1. Place the repeater upside down on a sturdy surface or floor. 

2. Remove the eight screws from the bottom of the unit, then remove the plas¬ 
tic enclosure. Store the unused plastic enclosure for possible future use or 
reconfiguration. Refer to Figure 4-2. 

CAUTION 

Do not reinstall screws in the repeater’s metal cas¬ 
ing. Doing so could damage the repeater. 
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Figure 4-2: Removing the Piastic Enciosure 
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3. Locate the rack mounting brackets in the shipping box. 

4. Fasten the rack mounting brackets to the repeater with the screws pro¬ 
vided. 

5. Fasten the repeater to the rack (screws not provided) as shown in Figure 4—3. 


Figure 4-3: Rack Mounting the Repeater 
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CAUTION 


The air inside the rack is hotter than the ambient room 
temperature. Therefore, ensure that the air entering the 
repeater’s air inlet does not exceed the repeater’s maxi¬ 
mum temperature of 50 ° C (122 ° F). 

Ensure that all cables connecting to a rack mounted re¬ 
peater are secured to one side of the rack. If any fiber 
optic cables are used, ensure the cable bend radius is not 
LESS than 7.5 centimeters (3 inches). 


4.4 Connecting the Transceiver Cabies 

This procedure shows how to connect transceiver cables to both Ports A and 
B of a local DECrepeater 200 unit. Note that if you are installing a remote 
DECrepeater 200 unit that uses fiber optic cabies at Port B, there will be only 
one transceiver cable to install at Port A. 

To install the transceiver cable(s), proceed as follows: 

1. Push the port connector shde latch to the right, then plug the transceiver 
cable into the port connector. 

2. Push the port connector shde latch to the left until it snaps into the locking 
position as shown in Figure 4^4. 

3. Gently pull on each plug to make sure that the latch is secure. 
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Figure 4-4: Connecting Transceiver Cabies 
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4.5 Connecting the Fiber Optic Cables 


For proper operation of the remote link, you may need to install attenuator spac¬ 
ers on the transmit connections at both ends of the link before you connect the 
fiber optic cables, lb determine if you need to install the attenuator spacers and 
prior to instalhng the cable ends, do the following: 

1. Note the labeling on the fiber optic cable designated for the unit you are 
about to install: 

The cable installer should have tagged the cable according to fiber type (for 
example, 50/125, 62.5/125, 85./125, or 100/140 micron fiber) and the atten¬ 
uation of each cable should also have been characterized and recorded. The 
characterized attenuation value (measured in dB units) determines if the 
attenuator spacers are necessary for the installation. 

2. If 100/140 micron cable is used for link lengths of LESS than 1 kilometer 
(3281 feet), install the attenuator spacers on the transmit connectors at both 
ends of the hnk. 

3. If the characterized attenuation value recorded on the label is LESS than 
the value listed in Table 4-1 for the given product and fiber size, install the 
attenuator spacers on the transmit connectors at both ends of the Unk. 


Table 4-1: Minimum Loss Requirements 


Fiber Size 

DEREN-RC/RD 

Minimum 

Attenuation 

DEREN-RP/RQ 

Minimum 

Attenuation 

50/125 

N/A 

N/A 

62.5/125 

N/A 

1 dB 

85/125 

N/A 

3 dB 

100/140 

4 dB 

4 dB 
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The following procedure shows how to connect the fiber optic cables to the re¬ 
peater: 

NOTE 

The DEREN-RC uses ST-type connectors. If the fiber op¬ 
tic cable has a different type of connector, such as SMA- 
type, an adapter must be used to complete the connec¬ 
tion. 

1. Pull the protective caps from the fiber optic connectors and cable plugs as 
shown in Figure 4 - 5 . 

WARNING 

Never look into a fiber optic connector or cable. 

High-intensity fight can damage your eyes. 

2. Note the labeling on the cable connections (the cable installer should have 
labeled the transmit and receive ends of the cable while installing the cable 
runs). 

3. If required, install the attenuation spacers on the transmit connections at 
both ends of the fiber optic cable. Refer to Section 4.5. 

4. Be sure the transmit and receive tabs correspond to the connections as la¬ 
beled on the repeater. 

5. Connect the transmit cable to the transmit connector (marked ) at Port 
B of the repeater. Refer to Figure 4-6. 
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6. Connect the receive cable to the receive connector (marked- ) at Port B 
of the repeater. Refer to Figure 4—6. 

7. In the event that the cables were not labeled, connect one cable end to the 
receive connector of the repeater and the other cable end to the transmit 
connector of the repeater. The cable connections are reversed on the other 
remote repeater. 

CAUTION 

The fiber optic cable will be damaged by sharp bends. 

Ensure the cable bend radius is not LESS than 7.5 cen¬ 
timeters (3 inches). 

The connector ferrule of the transmitter optical port 
(DEREN-RC) should be 7.87 ± .025 mm (.310 ± .001 
inches) long. Ferrules that are shorter could cause less 
power to be launched into the fiber. 
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Figure 4-5: Removing Fiber Optic Protective Caps 
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Figure 4-6: Connecting the Fiber Optic Cables 


DEREN-RC/RD ONLY 
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4.6 Before Connecting Power 


Make sure the transceiver cable connections are secure at both ends of the cable. 

If you are installing a remote repeater (DEREN-RC/RD), be sure that the fiber 
optic cables are securely connected to the remote device at the other end of the 
link. If the cables are not connected when you plug in the power cord, the Link 
OK LED will not illuminate (indicating a link failure). 

At power up the DEREN-RC/RD repeater’s remote circuitry transmits signals 
and receives feedback from the remote repeater (or device) at the other end of 
the link. This is for checking the link state between the two remote devices. If 
the other remote device is NOT powered up, the repeater senses a link failure 
(no signal received) and fails to illuminate the Link OK LED (indicating a link 
failure). 

As soon as the device at the other end of the hnk is powered up (and transmit¬ 
ting signals), the repeater receives and acknowledges the feedback and illumi¬ 
nates the Link OK LED. Both devices must be powered up in order to establish 
and confirm a link between the two devices. 

The DEREN-RP/RQ does not implement the LINK OK function. Verify the Unk 
via node-to-node communication. 

4.7 Connecting Power 

The DECrepeater 200 unit does not have a power ON/OFF switch. Plugging in 
the repeater power cord applies power directly to the unit and initiates the re¬ 
peater self-test which last for about 5 seconds. The self-test verifies that the ba¬ 
sic repeater functions are operational and provides a brief 2-second lamp check 
of the status LEDs (see note). 

NOTE 

The status LEDs on the fiber optic version do NOT illu¬ 
minate during the lamp check. 

To connect the repeater power cord, proceed as follows: 

WARNING 

To avoid bodily injury or equipment damage use care 
when connecting the repeater power cord. 
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1. Plug one end of the power cord into the DECrepeater 200 power receptacle. 

2. Plug the other end of the power cord into the wall outlet or into the appro¬ 
priate power source receptacle as shown in Figure 4-7. 

3. Observe the brief illumination of the Status LEDs to ensure they are opera¬ 
tional. 


Figure 4-7: Connecting the Repeater Power Cord 
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4.8 Verifying the Instaiiation 

Proper installation of the DECrepeater 200 unit is verified by the condition of 
the status LEDs on the I/O panel. The conditions of the LEDs can vary, depend¬ 
ing whether the unit is a remote repeater or a local repeater. 

The CPT LED remains ON if either transceiver (H4005) connected to the re¬ 
peater has SQE test (heartbeat) enabled. 

NOTE 

If you are installing a remote DECrepeater 200 unit, both 
ends of the link must be powered up before verifying the 
installation. 

If you are installing a local DECrepeater 200 unit (DEREN-AA/AB), refer to 
Section 4.8.1 to verify correct installation. 

If you are installing a remote DECrepeater 200 unit, refer to Sections 4.8.2 and 
4.8.3 to verify correct installation. 
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4.8.1 Verifying the Local Repeater Installation (DEREN-AA/AB) 

After powering up the repeater allow up to 6 seconds for the repeater’s self-test 
to complete, then compare the state of the status LEDs on the repeater with 
those shown in Figure 4—8. 

A local repeater is connected properly when the +5 V, +12 V, -12 V, DC OK, AOK, 
BOK LEDs are lit and the TEST and FLT LEDs are out. 

Figure 4-6: Local Repeater Hardware Verification 
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4.8.2 Verifying the Remote Repeater Installation 

After powering up the repeater allow up to 5 seconds for the repeater’s self-test 
to complete, then compare the state of the status LEDs on the repeater with 
those shown in Figure 4—9. 

A remote repeater is connected properly when the +6 V, +12 V, DEVICE OK, 
LINK OK (DEREN-RC/RD only), AOK, BOK LEDs are Ut, and the TEST and 
FLT LEDs are out. 

After both remote repeaters are installed and powered, one of the repeaters 
has the SEG LED bUnking. This repeater must be. reset by pressing the TEST 
switch. This runs the self-test, resets the SEG LED, and conditions the repeater 
for normal operation. 

Figure 4-9: Remote Repeater Hardware Verification 



4.8.3 Verifying the Remote Repeater Installation (DEREN-RP/RQ) 

Send a message from a station on one side of the repeater to a station on the 
other side. You can do this by creating a logical link connecting your terminal to 
a station on the other side of the repeater as a virtual terminal. On a VAXATMS 
host r unning DECnet, you can do this by using the SET HOST command. 
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4.9 Network Verification 


Check with your network manager that the repeater is operational in the net¬ 
work configuration. 

Hardware installation is now complete. 
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What To Do If You Have Problems 


5.1 Introduction 

This chapter helps you identify and correct problems that you could have during 
the initial installation of the repeater. If problems persist after completing these 
steps, notify the system/network manager. Additional information about trou¬ 
bleshooting the repeater can be found in the DECrepeater 200 Problem Solving 
manual. 


5.2 Repeater I/O Panel 

All the repeater’s switches, connectors, and indicators are located on the I/O 
panel of the repeater (refer to Figure 5-1). 

Tables 5-1 and 5-2 describe the normal state of the repeater control switches and 
status LEDs. Table 5-3 is a problem solving table which Usts S 3 miptoms and sug¬ 
gested corrective action. 

After diagnosing and correcting the problem, return to Section 4.8 of this manual 
to verify the correct operation of the DECrepeater 200 unit. 
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Table 5-1: Repeater Control Switches 


Switch 


Description 

Voltage Switch 


The voltage select switch is used to set the repeater 
input voltage to the required range, either 120 or 240 
volts. 

Circuit Breaker 


The circuit breaker provides overcurrent protection for 
the repeater. If an overcurrent condition causes the cir¬ 
cuit breaker to trip, the white center portion of the cir¬ 
cuit breaker pops out as a visual indication and the ac 
power is cut off from the repeater. The circuit breaker 
can be reset by pressing in the white center portion of 
the circmt breaker. 

Test 


This is a momentary switch. It is depressed once to re¬ 
set the repeater and to initiate self-test. 

Table 5-2: Status LEDs 

LED 

Normal State Description 


+6 V 

ON 

+5 volt supply functioning 

+12 V 

ON 

+12 volt supply functioning 

-12 V 

ON 

-12 volt supply functioning 

TEST 

OFF 

ON when repeater is executing self-test, re¬ 
mains lit when repeater fails self-test. 

FLT 

OFF 

ON when self-test failed. 

CPT 

ON/OFF 

ON when repeater is receiving SQE TEST 
from one or both transceivers. 

CNFGB 

OFF 

ON, configuration error on Port B. The 
transceiver has heartbeat enabled (802.3 
mode). 

CNFGA 

OFF 

ON, configuration error on Port A. The 
transceiver has heartbeat enabled (802.3 
mode). 

CD A 

Should 

flicker 

Flickers when carrier received on Port A is 
transmitted to Port B. 

SEGA 

OFF 

ON when repeater is segmented on Port A. 
Blinks when a fault was detected on Port A 
but was corrected. 

CD B 

Should 

flicker 

Flickers when carrier received on Port B is 
transmitted to Port A. 


5-2 


DECrepeater 200 Installation 









Table 5-2 (Cont.): Status LEDs 


LED 

Normal State 

Description 

SEGB 

OFF 

ON when repeater is segmented on Port B. 
Blinks when a fault was detected on Port B 
but was corrected. 

AOK/BOK 

ON 

Port A and B are operational. 

EXT 

OFF 

OFF when self-test passes. If self-test fails, 
FLT or EXT LED may be on indicating sub¬ 
system failure. 

DEVICE OK 

ON 

OFF, indicates module in Port B has mal¬ 
functioned. 

LINK OK (DEREN- 
RC/RD only) 

ON 

OFF indicates that fiber optic link between 
remote repeaters is broken or disconnected. 
Or could indicate incompatible optical idle 
switch settings. 
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Figure 5-1: Repeater I/O Panel 


) 


LOCAL REPEATER 



♦DEREN-RC/RD ONLY 
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5.3 Diagnosing Problems 


The troubleshooting procedures in Table 5-3 are sjmiptom oriented. The symp¬ 
toms are possible problems that could occur during power up or during normal 
repeater operation. For example, when power is applied to the repeater most of 
the LEDs Ught momentarily then extinguish. This indicates that power is reach¬ 
ing the repeater. If power is missing, the LEDs do not light. 

Table 5-3: Problem Solving 


Symptom 

Suggested Corrective Action 

All repeater lights are OFF 

Check that both ends of the power cord are com¬ 
pletely plugged in. 

Check the circuit breaker. If it has tripped, the 
white center portion extends out. The circuit breaker 
can be reset by pressing in the white center portion 
of the circuit breaker. 

The Carrier Detect A LED 
(green) is continuously OFF 

Press the TEST button. All LEDs should light and 
remain lit for approximately 2 seconds. If the carrier 
A LED fails to turn ON, the LED is defective. 

Run self-test with the loopback connector installed to 
verify repeater fimctionality. 

For local repeaters, interchange transceiver cable in¬ 
puts: 

Try swapping transceiver cable inputs to see if the 
inactive indications shift to Port B of the repeater. 

If the indication does shift to the other port of the 
repeater, suspect inactivity (no traffic) on that seg¬ 
ment, or a problem with the transceiver and/or 
transceiver cable. 

4 

For remote repeaters, try using a different transceiver 
or transceiver cable: 

If the CD indication improves, suspect a problem in 
the transceiver or transceiver cable. 

If the CD indication does not improve, suspect inac¬ 
tivity on Port A or a faulty logic module. 
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Table 5-3 (Cont.): Problem Solving 


Symptom 


The Carrier Detect B LED 
(green) is continuously OFE 


The SEG (A) LED (yellow) 
lights indicating that Port A 
is currently segmented. 


Suggested Corrective Action 


Check that the fiber optic data path is not broken or 
disconnected. 

Check other indicators (5 V and 12 V LEDs) to de¬ 
termine that the repeater is properly powered and 
whether the transceiver is getting power. 

Press the TEST button. All LEDs should light and 
remain ht for approximately 2 seconds. If the carrier 
B LED fails to turn ON, the LED is defective. 

Run self-test with the loopback connector installed to 
verify repeater functionality. 


For local repeaters, interchange transceiver cable in- 
puts: 

Try swapping transceiver cable inputs to see if the 
inactive indications shift to Port A of the repeater. 

If the indication does shift to the other port of the 
repeater, suspect inactivity (no traffic) on that seg¬ 
ment, or a problem with the transceiver and/or 
transceiver cable. 


For remote repeaters: 

Install the loopback connector on Port B and press 
the TEST switch to run self-test. If the repeater 
passes self-test, check the fiber optic cable or the 
other repeater for failure. 


Press the TEST button (with the loopback connector 
installed) to reset the segmented LEDs and verify 
repeater functionality. 


For local repeaters, try interchanging transceiver ca¬ 
ble inputs: 

Try swapping transceiver cable inputs to see if the 
segmented indication shifts to Port B of the repeater. 
If the indication does shift to the other port of the 
repeater, suspect a problem outside the repeater 
such as a transceiver, transceiver cable, or coaxial 
segment. 
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Table 5-3 (Cent.): Problem Solving 


Symptom 

Suggested Corrective Action 

The SEG (B) LED (yellow) 
lights indicating that Port B 
is currently segmented. 

For remote repeaters: 

Check the setting of the optical idle switches. Refer 
to Section 4.2.2 for proper setting. 

Press the TEST button (with loopback connector in¬ 
stalled) to reset the segmented LEDs and to veriiy 
repeater functionality. 

For local repeaters, try interchanging transceiver ca¬ 
ble inputs: 

Try swapping transceiver cable inputs to see if the 
segmented indication shifts to Port A of the repeater. 

If the indication does shift to the other port of the 
repeater, suspect a problem outside the repeater 
such as a transceiver, transceiver cable, or coaxial 
segment. ^ , 

For remote repeaters: 

Check the setting of the Optical Idle Switches. Refer 
to Section 4.2.2 for proper setting. 

The -^12 V LED is OFF. 

Verify that the power cord is connected to the power 
source. 

Check the AOK LED on Port A. If the AOK LED is 
OFF, suspect the power supply. If the AOK LED is 
ON, suspect that the +12 V LED is not functioning. 

The -12 V LED is OFF. 

Verify that the power cord is connected to the power 
voltage source. 

If the TEST LED remains lit, 
the self-test has failed and the 
repeater never exits self-test. 

Notify the system/network manager that the repeater 
must be returned to Digital for repair or replace¬ 
ment. 
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Table 5-3 (Cont.): Problem Solving 


Symptom 

Suggested Corrective Action 

The FLT LED (red) is ON indi¬ 
cating that self-test has failed a 
particular test 

Notify the system/network manager that the repeater 
must be returned to Digital for repair or replace¬ 
ment. 

The +5 V LED (green) is OFE 

Verify that the power cord is connected to the power 
voltage source. 

Check both the +12 V LED and the -12 V LED to 
determine if the power supply is fimctioning. 

The EXT, TEST and FLT LEDs 
remains ON signifying that the 
repeater failed external self-test. 

Press the TEST switch (with loopback connector in¬ 
stalled) and verify repeater functionality. 

Notify the system/network manager that the repeater 
must be returned to Digital for repair or replace¬ 
ment. 

The AOK/BOK (green) LEDs do 
not light signifying that those 
ports are not operational. 

Notify the system/network manager that the repeater 
must be returned to Digital for repair or replace¬ 
ment. 

DEVICE OK LED on Port B 

PCI module remains OFF. 

Port B module has malfunctioned. Notify the sys¬ 
tem/network manager that the repeater must be 
returned to Digital for repair or replacement. 

The LINK OK LED on Port 

B PCI module remains OFF 
(DEREN-RC/RD only). 

Check the fiber optic link between remote repeaters. 
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DECrepeater 200 Specifications 


A.1 introduction 

This appendix lists the physical, environmental, and electrical specifications for 
the DECrepeater 200 product. 

A.2 Physical Dimensions 

The repeater’s plastic enclosure can be easily removed for mounting the unit in 
a standard 19-inch RETMA rack cabinet (mounting brackets are provided). An 
optional kit (Order Code H039) is available for mounting the repeater on a parti¬ 
tion without removing the plastic enclosure. 


Dimension 

With Enciosure 

Without Enciosure 

Height 

11.7 cm (4.6 in) 

8.89 cm (3.5 in) 

Width 

49.3 cm (19.4 in) 

43.49 cm (17.12 in) 

Depth 

31.2 cm (12.3 in) 

30.48 cm (12 in) 

Weight 

5.08 kg (11.2 lb) 

3.4 kg (7.5 lb) 
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A.3 Environmental Requirements 


The DECrepeater 200 product is designed to operate in a non-airconditioned en¬ 
vironment or in an exposed area of an industrial site. However, 50° C (122° F) is 
the maximum ambient temperature allowable at the air intake of the repeater. 
This applies even when the DECrepeater 200 unit is mounted in a cabinet. The 
repeater is not intended to operate in an air plenum. 


Parameter 

Minimum 

Maximum 

Temperature 



Operating 

5° C (41° F) 

50° C (122° F) 

Non-operating 

-40° C (-40° F) 

66° C (151° F) 

Maximum temperature change 

— 

20° C (36° F) 

per hour 



Altitude 



Operating 

— 

2.4 km (8000 ft) 

Non-operating 

— 

9.1 km (30,000 ft) 

Relative Humidity 



Operating (noncondensing) 

10% 

95% 

Non-operating (noncondensing) 

0% 

95% 

Wet-bulb temperature (operating) 

— 

32° C (90° F) 

Dew point (operating) 

— 

2° C (36° F) 

Air flow * 

— 

37.5 CFM 


*A minimum of 10 cm (4 in) of space must be provided on both ends of the unit for ade¬ 

quate air flow. 
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A.4 Fiber Optic Specifications 


To obtain maximum transmission distances, or to extend an existing link, careful 
attention must be paid to the total optical loss of the cable plant. High-quality 
cables, connectors and splices are strongly recommended. Any cable plant, long 
or short, should be similar with respect to fiber type. Mixing fiber t 3 rpes usually 
results in very high losses and is not recommended. 

New installations should be wired with 62.5/125 micron Graded Index Multimode 
Optical Fiber conforming to Digital Equipment Corporation’s General Specification 
1710002-GS. Other optical fiber sizes can be used but can result in lower maxi¬ 
mum transmission distances. Your cable installer should provide proof of compli¬ 
ance. 

The following sections provide maximum transmission distances obtainable by 
the DECrepeater 200 unit when various t 3 rpes of optical fiber are used. 

A.4.1 DEREN-RC/RD-tO-DEREN-RC/RD Links 

The DEREN-RC/RD uses 850 nanometers wavelengtli LED transmitters and was 
designed to support 50, 62.5, 85 and 100 micron core fiber t 5 rpes. A maximum 
distance of 1 kilometer (3280 feet) is possible between two DEREN-RC/RD mod¬ 
els. 


NOTE 

DEREN-RP/RQ-to-DEREN-RP/RQ is not recommended. 


Fiber 

Size 

Wavelength 

Maximum 

Distance 

Loss 

Budget 

Minimum 

Attenuation 

50/125 

850 nm 

1.0 km (3280 ft) 

9 dB 

N/A 

62.5/125 

850 nm 

1.0 km (3280 ft) 

14 dB 

N/A 

85.0/125 

850 nm 

1.0 km (3280 ft) 

15 dB 

N/A 

100/140 

850 nm 

1.0 km (3280 ft) 

16 dB 

4 dB 


A.4.2 DEREN-RP/RQ-to-Remote DEREP Links 

The DEREN-RP/RQ uses 850 nanometer wavelength LED transmitters and was 
designed to support 50, 62.5, 85, and 100 micron core fiber types. A maximum 
distance of 1 kilometer (3280 feet) is possible between a DEREN-RP/RQ and a 
remote DEREP repeater. 
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Fiber 

Size 

Wavelength 

Loss 

Maximum Distance Budget 

Minimum 

Attenuation 

60/126 

860 nm 

1 km (3280 ft) 

6.6 dB 

NA 

62.6/126 

850 nm 

1 km (3280 ft) 

10.6 dB 

1 dB 

86/126 

860 nm 

1 km (3280 ft) 

11.6 dB 

3 dB 

100/140 

860 nm 

1 km (3280 ft) 

12.6 dB 

4dB 

;REN-RC/RD-to-Remote Bridge Links 



Ethernet timing requirements restrict distances between a repeater and a bridge 
to a maximum of 1.6 kilometers (4920 feet). Refer to Table 1-2 for Repeater-to- 
Bridge compatibiUty rules. 

Fiber 

Size 

Wavelength 

Maximum 

Distance 

Loss 

Budget 

Minimum 

Attenuation 

60/126 

860 nm 

1.6 km (4920 ft) 

9 dB 

N/A 

62.6/126 

860 nm 

1.6 km (4920 ft) 

14 dB 

N/A 

86.0/126 

860 nm 

1.6 km (4920 ft) 

16 dB 

N/A 

100/140 

860 nm 

1.6 km (4920 ft) 

16 dB 

4 dB 


A.4.4 DEREN-RP/RQ-to-Remote Bridge Links 

Ethernet timing requirements restrict distances between a repeater and a bridge 
to a maximum of 1.5 kilometers (4920 feet). 


Fiber 

Size 

Wavelength 

Loss 

Maximum Distance Budget 

Minimum 

Attenuation 

60/126 

860 nm 

1.6 km (4920 ft) 

6.6 dB 

NA 

62.6/126 

860 nm 

1.6 km (4920 ft) 

10.6 dB 

1 dB 

86/126 

860 nm 

1.6 km (4920 ft) 

11.6 dB 

3 dB 

100/140 

860 nm 

1.6 km (4920 ft) 

12.6 dB 

4 dB 
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A.4.5 DEREN-RC/RD/RP/RQ Fiber Cable Measurement Correction 


The values in this table are used to correct the measured loss of an optical 
fiber when using the equipment and procedure specified in Section 9.5.1 of 
the DECconnect System Facilities Cabling Installation Guide. The correction 
is required to account for the difference in wavelength between the DEREN- 
RC/RD/RP/RQ transmitter and the test equipment transmitter. 


Wavelength 

Correction Value 

790 nm 

-0.2 dB/km 

795 nm 

-0.1 dB/km 

800 nm 

0 dB/km 

805 nm 

0.1 dB/km 

810 nm 

0.2 dB/km 

815 nm 

0.3 dB/km 

820 nm 

0.4 dB/km 

825 nm 

0.5 dB/km 

830 nm 

0.6 dB/km 

835 nm 

0.65 dB/km 

840 nm 

0.7 dB/km 

845 nm 

0.8 dB/km 

850 nm 

0.9 dB/km 
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A.4.6 Fiber Optic Connectors 


DECrepeater 200 (DEREN-RC/RQ) remote units are provided with ST-t 3 rpe 
transmit and receive conectors (see below). ST-type connectors are also required 
on the fiber optic cables to make the connection. 

CAUTiON 

Your cable installer should verifty that the ferrule on the 
transmit end of the fiber optic cable’s connector measures 
7.87 ± .025 mm (.310 ± .001 inches) in length. Ferrules 
that are shorter may cause less power to be launched into 
the fiber. 


Quantity 

Connector Type 

Maximum Attenuation 

2 

ST (2.5 mm [.10 in]) 

Less than 1.0 dB 

A.5 Power Requirements 

Parameter 

120 Vac Operation 240 Vac Operation 

DEREN-AA/RC/RP DEREN-AB/RD/RQ 


Voltage (Nominal) 

120 V range 

220 V range 


88 Vac to 132 Vac 

176 Vac to 264 Vac 

Line Current 

1.6 amps 

.8 amps 

Frequency 

47 to 63 Hz 

47 to 63 Hz 

Power Consumption 

160 watts 

160 watts 

Heat Dissipation 

500 BTU/hr 

500 BTU/hr 
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HOW TO ORDER ADDITIONAL DOCUMENTATION 


DIRECT TELEPHONE ORDERS 


In Canada 

call 800-267-6215 


In Continental USA 
and Puerto Rico 
call 800-344-4825 


In New Hampshire 
Alaska or Hawaii 
call 603-884-6660 


DIRECT MAIL ORDERS (U.S. and Puerto Rico*) 


DIGITAL EQUIPMENT CORPORATION 
P.O. Box CS2008 
Nashua, New Hampshire 03061 


DIRECT MAIL ORDERS (Canada) 


DIGITAL EQUIPMENT OF CANADA LTD. 
940 Belfast Road 

Ottawa, Ontario, Canada K1G 4C2 
Attn: A&SG Business Manager 


INTERNATIONAL 


DIGITAL 

EQUIPMENT CORPORATION 
A&SG Business Manager 
c/o Digital’s local subsidiary 
or approved distributor 


Internal orders should be placed through Publishing and Circulation Services (P&CS), 
Digital Equipment Corporation, 10 Forbes Road, Northboro, Massachusetts 01532-2597 


*Any prepaid order from Puerto Rico must be placed 
with the Local Digital Subsidiary: 
809-754-7575 
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READER’S COMMENTS 


What do you think of this manual? Your comments and suggestions will help us to improve the 
quaiity and usefulness of our publications. 


Please rate this manual: 


Accuracy 

Readability 

Examples 

Organization 

Completeness 


Poor 
1 2 

1 2 

1 2 

1 2 

1 2 


Excellent 
3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 


Did you find errors in this manual? If so, please specify the error(s) and page number(s). 


General comments: 


Suggestions for improvement: 


Name - Date_ 

Titie _ Department_ 

Company_ Street_ 

City -State/Country - Zip 
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